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BJIHflHHE TEMIIEPATyPfcl 
H OTHOCHTEJIBHO0 BJIA3KH0CTH B03AYXA 
HA nPEHMArHHAJIBHOE PA3BHTHE BJIOX CTENOPHTHALMUS 
TERES (SIPHO NAPTERA) 

H. A. lOpreHCOH, B. H. MaKCHMOB 

KoMnjieKCHafi jiaOopaTopnH SnojiorHHecKoro $aKyjibTeTa MTV 

y CTaHOBJieHBI epOKH pa3BHTHH H BbDKHBaeMOCTb npeHMarHHaJIbHbIX CTaflHH Ct. teres 
npn TeMnepaTypax ot 5 ao 30° h OTHOCHTejibHOH BjiaamocTH ot 60 ao 90% . Ilopor pa3BHTHH 
AJin pa3HLix CTa^HH HaxoflHTCH b npeAejiax ot 3 ao 6°. Ha cpoK pa3BHTHH Bcex CTa^HH Han- 
6ojiee OT^eTJiHBO BJiHHJia TeMnepaTypa, a He npoAOJiHurrejibHOCTb pa3BHTHH jihhhhok, 
3aMeTHoe BjiHHHne 0Ka3biBajia TaK>ne h BJiaamocTb. ^jih BbDKHBaeMOCTH jihhhhok 6biJT 
o6Hapy>KeH OTHeTJIHBHH 3(j)(j)eKT BJIHHHHH BJia>KHOCTH, a flJIH BbDKHBaeMOCTH OCo6eH B KOKO- 
Hax HanSojiee cymecTBeHHOH 0Ka3ajiacb TeMnepaTypa. 

Ctenophthalmus teres I. et Argyr., 1934 MaccoBLin bha o6LiKHOBeHHLix 
nojieBOK (Microtus arvalis Pall.), pacnpocTpaHeHHLin b 3anaAHoii nacTH 3a- 
KaBKa3CKoro Haroptn ot BapAemiccKoro ao TpnajieTCKoro xpe0TOB, a TaK>Ke, 
BepoHTHO, b coceAHHx panoHax Typii;HH (Kocmhhckhh, Abgthchh h ap«, 1970). 
3thx 6jiox HeoAHOKpaTHO HaxoAHJiH 3apa>KeHHLiMH B036yAHTejieM nyMbi 
(Abothchh, 1967; rajioHH, 1968). Ohh oTMeneHbi b ropax ao blicotli 3157 
MeTpoB. RjiHMaT HaropHLix CTenen, rAe rjiaBHLiM o6pa30M BCTpenaeTCH 3 tot 
BHA, KOHTHHeHTaJIBHLIH C HenpOAOJI>KHTeJIbHbIM npOXJiaAHLIM JieTOM H XOJIOA- 
HOH 3HMOH. IIoMHMO OCHOBHLIX X03HeB, 6jIOXH Ct. teres AOBOJIBHO MHOTOHHC- 
jieHHLi h Ha APyrnx rpLi3yHax, HaceKOMOHAHLix h mojikhx xHiAHHKax (OraHe- 
CHH, 1960). 

no xapaKTepy toaoboto ijHKJia b cxeMe 3KOJiorHHecKOH KJiaccH(|)HKaii;HH 
^apcKoii (1970) oth 6jioxh othochtch k rpynne I Tana B — HMaro o6Hapy- 
>KHBaiOTCH b npnpoAe KpyrjioroAHHHO, ho pa3MHO>KeHHe h cymecTBOBamie 
npeHMarHHajiBHLix cthahh npayponeHO k TenjioMy nepnoAy roAa. B jiHTepa- 
Type AaHHLie o MeTaMop(|)03e Ct. teres oTcyTCTByioT. 

Mbi npoBejin HaSjnoAOHHe 3a npeHMarHHaJibHHM pa3BHTneM Ct. teres 1 
b 3KcnepHMeHTe Ha JiaSopaTopnon KyjibType no onncaHHOMy paHee MeTOAy 
([OpreHCOH, Tenjibix, 1971). 06lihho onbiTbi CTaBHJin b HecKOJibKHx cepnnx 
h 3 — 5 noBTopenHHx. Bee CTaAHH H3ynajiH, Kan npaBHJio, pa3AejibHO, no- 
CKOJIbKy B He6jiaronpHHTHLIX yCJIOBHHX CHJIbHO paCTHHyTbl epOKH pa3BHTHH 
h HaSjiiOAaeTCH 3HaHHTejibHaH rnSejib. B nocTaHOBKe ontiTOB npHHHMajia yna- 
CTne ct. jiaSopaHT G. B. Hjibmia. 

PE3YJIBTATBI HCCJIE^OBAHHR 

Pa3BHTne h h a. Ejioxh Ct. teres Tan >ne, Kan h Ct. orientalis, npn- 
KJienBaiOT ninja k cy6cTpaTy. ^jih toto hto6bi H36e>KaTb noBpe>KAOHHH hhh; 
npn noAcneTax, KJiaAKH nojiynajin Ha mhtkoh nepHOH TKaHH. onbiTOB 

1 Ejioxh Ct. teres 6biJiH nojiyaeHbi H3 CTaBponojibCKoro npoTHBonyMHoro HHCTHTyTa h 
pa3BOAH,riHCb HaMH Ha 6eJIbIX MbiniaX H 30JIOTHCTHX XOMHHKaX. 
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BBipe3ajin KycoHKH TKaHH c Kjia^KaMH n noMeipajin b 6iokcbi (no 30 ann; b 6iokc), 
KOTopBie CTaBHJin b aKCHKaTopBi npn pa3JinaHBix rnrpoTepMHnecKnx ycjiOBnnx. 

yCTaHOBjieHO, hto 9M6pnoHajiBHoe pa3BHTne bo3mo>kho b pobojibho mn- 
Pokom pnanasoHe TeMnepaTyp n oTHocnTejiBHon BJiaamocTH B03,n;yxa. Ilpn 
BJia>KHOCTH ot 70 po 90% HTeMnepaType ot 15 po 30° hhcjio BBiJiynnBmnxcn 
jihhhhok pocTnrajio 80—97% (pnc. 1, a). Ilpn 9 tom 6ojiee BBiconaa bbitkh- 
BaeMocTB OTMeneHa npn BjiaamocTn ot 70 po 84% (KpnBBie 2 n 4 ). JIhhib npn 
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Pnc. 1. BbI>KHBaeMOCTB HHH, 
( a ), JIHHHHOK (6) H KyKOJIOK 
(e) B 3aBHCHM0CTH OT TeM- 
nepaTypH h BJiajKHOCTH B03- 
Ayxa. 

1 — BJia>KHOCTb 85—90%; 2 — 

80—84%; 3 — 75—79%; 4 — 

70—74%; 5 — 60—69%. Ho och 

aOCIJHCC — HHCJIO BblHCHBHIHX 

ocoOeit (b%), no och opnnHaT — 
TeMnepaTypa (b °C). 



BJia>KHOCTH Hn>Ke 70% HaSaiopajiacB rnSejiB 3HaanTejiBHOH nacTH amp a bbi- 
jiynHBmnecn jihhhhkh 0Ka3BiBajincB, nan npaBHjio, He>KH3Hecnoco6HBiMn 
(KpnBan 5 ). Ohh bhjio nepepBnrajincB n Bee nx 6biji HH>Ke, aeM y jihhhhok, 
pa3BHBnmxcn npn 6oJiee bbicokoh BjiaaoiocTn (Ta6a. 1). 

BcKpBiTne amp HaxopHBnraxca npn hh3koh BJiaamocTH, noKa3ajio, hto 
nop npo3panHon aiipeBOH oSojiohkoh HaxopnjiHCB nojmocTBio c^opMnpoBaB- 
mnecn BBicoxmne jihhhhkh. Bjia>K- T a 6 ji h u; a 1 

HOCTB ftOCTaTOnHa pan pa3BnTHH, Cpejl.HHH Bee jihhhrok, 

HO He pjia BBIJiynJieHHH. EHJiynHE HI MX CH H3 HPII,, 

Ilpn TeMnepaType 10° 9 M 6 pno- pa3BHP.roHxcH npn pa3jiH T iHoir BJiajEHOcTH 

HajiBHoe pa3BHTne bo3MO>kho b Tex _ B03pyxa (TeMnepaTypa 25—30 ) _ 

me npepeaax BjiaamocTH B03pyxa, 

HO HHCJIO BBIJiynHBHIHXCH JIHHHHOK 

yMeHBmaeTCH. Ilpn 5° n bbicokoh 

BJiaTKHOCTH pa3BHBaiOTCH epHHHH- 
HBie aiipa (1.1%), ho BBixopainpe 

JIHHHHKH — BHJIBie H MaJIOnop- 
BH7KHBI. 

^jiHTejiBHOCTB 9M6pHOHaJiBHoro pa3BHTHH c noHHTKeHHeM TeMnepaTypBi 
nocTeneHHO yBeamiHBaeTca, n HecnojiBKo pacTarnBaeTca epoa BBIJiynJieHHH 
jihhhhok (Ta6ji. 2). IIoHH>KeHHe TeMnepaTypBi c 30 po 15° yBeamiHBaeT eponn 
pa3BHTna ann; b 2.5—3 pa3a, noHHjKeHne po 10° — b 4—6 pa3. C napeHneM 
TeMnepaTypBi HapymaeTca ppyaoiocTB BBuiynjieHna. Ilpn 30° bbiiijiop jihhh- 
hok 3aKaHHHBaeTca b TeaeHne 1-x cyTOK, a npn 15—10° bbiiijiop npopoji>Ka- 
eTca 4—5 cyTOK. BjiaaoiocTB B03pyxa cyipecTBemioro bjihhhhh Ha eponn pa3- 
bhthh He 0Ka3BiBaeT, xoth npn noHHTKeHnn TeMnepaTypBi (10—15°) HaMeaa- 
eTca HenoTopaa TeHpeHpna k ypjimieHHio pa3BHTna npn Han6ojiee hh3Koh 
HJIH BBICOKOH BJia>KHOCTH (Ta6,JI. 2). 

Pa3BHTne jihhhhok. ,I(jia nocTaBOBKH ohbitob aiipa pep>KajiH 
B OnTHMajIBHBIX yCJIOBHHX, JIHHHHOK OTSnpaJIH B pCHB bbi jiymieHHa H nOMe- 
ipajin b ycjiOBHH c pa3JiHHHB]MH TeMnepaTypoii n ejishoioctbio. 


OTHOCHTejibHaa BJiaw- 
HOCTb B03Ayxa (b °/o) 

Bee 10 9K3. (b Mr) 

M + m 

64 

0.15+0.08 

75 

0.23+0.004 

83 

0.20 +0X009 
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T a 6 ji h h; a 2 

BjiHHHne rnrpoTepMHqecKHx ycjiOBHH Ha cpoKH pa3BHTHH hhh; h jihhhhok 


TeMne- 
paTypa 
(B °G) 

OTHocHTejibHaa 
BJia>KHOCTb 
B03Ayxa (b %) 

Hhcjio 

hhh; 

Hiipa 

Hhcjio 

JIHHHHOK 

JIhhhhkh 

AJiHTejibHOCTb pa3- 
BHTHH (B CyTKax) 

M + m 

AJiHTejibHOCTb pa3- 
BHTHH (B CyTKax) 

M ± m 


75-79 



90 

Pa3BHTHH HeT 

5 

80-84 

90 

Pa3BHTHH HeT 


— 


85-90 

90 

11 

90 

Pa3BHTHH HeT 


92 



90 

IlocTerieHHoe 






OTMHpaHHe 


60—69 

90 

18.05+0.48 


— 


70—74 

90 

17.01 +0.15 


— 

10 

75-79 

90 

12.3+0.11 

90 

Pa3BHTHH HeT 


80—84 

90 

12.0+0.06 


— 


85—90 

90 

12.44+0.09 

150 

45.79+0.69 


60-69 


— 

90 

Pa3BHTHH HeT 


70—74 

90 

7.5+0.18 

180 

— 

15 

75—79 


— 

150 

22.9+0.27 


80—84 

150 

7.2+0.06 

270 

20.1+0.13 


85—90 

150 

9.31+0.16 

150 

16.2+0.13 


60—69 

90 

5.68+0.19 

150 

Pa3BHTHH HeT 


70—74 

90 

4.3+0.04 

90 

19 

20 

75—79 

90 

— 

150 

13.0+0.15 


80—84 

120 

4.5+0.05 

180 

11.6+0.16 


85-90 


— 

290 

10.0+0.04 


60—69 

150 

3.83+0.07 


— 


70—74 

150 

3.7+0.04 

120 

Pa3BHTHH HeT 

25 

75—79 


— 

180 

13 


80-84 

150 

3.7+0.04 

90 

16.5+0.3 


85-90 

150 

3.36 +0.04 

480 

9.08+0.04 


60—69 

150 

Pa3BHTHB HeT 


— 


70—74 

90 

3.15+0.03 


— 

30 

75—79 


— 

90 

Pa3BHTHH HeT 


80—84 

90 

3.01 +0.01 

90 

9.03 +0.17 


85-90 

120 

3.01 +0.01 

240 

9.4+0.07 


IIpHMeiaHHe. nponepK — OTcyTCTBue HafijiioAeHHH. 


Ilpn BJia^KHOCTH HHH<e 70% He3aBHCHMO ot TeMnepaTypti jihhhhkh He 
HHTaiOTCH n He pa3BHBaiOTCH. Ilpn BJia>KHOCTH ot 70 ao 74% h TeMnepaType 
5, 25 h 30° Bee jihhhhkh rnSHyT b TeneHne 1-x cyTOK. Ilpn TeMnepaType 10— 
20° H TOH >Ke BJia^KHOCTH, JIHHHHKH, KaK HpaBHJIO, He HHTaiOTCH, H B TeneHHe 
1—2-x cyTOK nponcxo^HT nx MaccoBan rnSejib, xoth HeKOToptie MoryT a°” 
^khtb ao 10—13-x cyTOK. O^HaKO npn 15—20° Bee me bo3mo>kho pa3BHTne 
e^HHHHHLix ocoSen (6 jihhhhok — H3 270; Ta6ji. 2; pnc. 1, 6 ). 

n P H noBLiineHHH BJia^KHOCTH ao 75—79% pacnrapaeTCH ^nana30H npn- 
toahbix TeMnepaTyp h hcckojibko yBejiHHHBaeTCH hhcjio jihhhhok, 3aBHBinHX 
kokoh. Ilpn 15° oho flocTnraeT 24%, npn 20°—58%, ho npn 25° kokohbi 3a- 
BHBaiOT JIHIHb e^HHHHHbie JIHHHHKH (2.2%). IlOBbimeHHe BJia>KHOCTH AO 80— 
84% em;e Sojibine pacnrapneT rpaHnn;Bi npnroAHBix TeMnepaTyp h yBejiHHHBaeT 
BBDKHBaeMOCTb JIHHHHOK. IIpH 15° BBIHCHBaeMOCTb AOCTnraeT 75%, npn 20°— 
85.5%, ho npn AaJibHenineM noBbiineHHH TeMnepaTypbi (ao 30°) kokohbi cnjiejin 
tojibko 59% jihhhhok. yBejinneHne bjih^khocth BBime 85% Ae-aaeT bo3mo>k- 
hbim pa3BHTne jihhhhok b npeAejiax TeMnepaTyp ot 10 ao 30°. Ilpn 10° 3aBH- 
BaiOT kokoh 52% jihhhhok, a npn TeMnepaTypax ot 15 ao 30° — ot 84 ao 
97% (pnc. 1,6), Ilpn 5° h bbicokoh BJianoiocTH jihhhhkh HHTaiOTCH, jihhhiot, 
ho kokohob He 3aBHBaiOT. IIojiHan rnSejib Ha6jiiOAaeTCH Ha 32-e cyTKH 
(pnc. 2). 

IlpOAOJDKHTeJIbHOCTb pa3BHTHH JIHHHHOK yBeJIHHHBaeTCH HpH HOHH^KeHHH 
BJia^KHOCTH h b em;e 6ojiBineH CTeneHH npn noHmKeHHH TeMnepaTypBi. Ilpn 
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BjianmocTH 85 — 90% b rtpe^ejiax TeMnepaTyp ot 30 ao 20° cpeAHnii cpon pa3- 
bhthh paBeH 9—10 cyTKaM (Ta6ji. 2). Ilpn 15° 3tot cpon yBejinanBaeTca ao 
16 cyTOK, a npn 10° nocTpoHKa kokohob HaGjnoAaeTca Ha 46-e cyTKH. CHH>Ke- 
Hue BJiaamocTH ao 80% yBejiHHHBaeT cpeAHHH cpon OKyKJieHHH 2 npn 15°— 
AO 20 cyTOK, a npn 20° — ao 11.6 cyTOK. ,3,ajiBHeHmee cmoKeHne BjiaamocTH 
Be,n,eT k enje SojitmeMy 3aMeAJieHHio pa3BHTHH h 3HaaHTejiBH0 coKpanjaeT 
BBUKHBaeMOCTB JIHHHHOK. TaKHM 06pa30M, HpH HOHHJKeHHH TeMHepaTypLI H 
OTHOCHTejILHOH BJia>KHOCTH B03Ayxa paCTHrHEaeTCH CpOK o6pa30BaHHH KOKO¬ 
HOB h HapymaeTCH ero apy^hoctb. 

Pa3BHTne KyKOJioK. JIhhhhkh 6jiox njieTyT kokoh h b TeaeHHe 
onpe^ejieHHoro cpona b KOKOHe HaxoAHTca npeAKyKOjma (jiHHHHKa, npeKpa- 
THBmaa nmaHne), 3aTeM oHa jiHHaeT Ha KyKOJiKy, a KynojiKa npeBpanjaeTca 
b HMaro. Bee 3th ctb^hh HaxoAHTca b KOKOHe pa3JiHHHoe BpeMa b 3aBHCH- 
MOCTH OT BHfta 0JIOX H OKpyjKaiOIAHX yCJIOBHH. IIpOCJieflHTB 3a CpOKOM HX c6pa- 



Phc. 2 . flHHaMHKa oTMnpaHHa jihhhhok (b %) npn pa 3 jmqHOH TeMnepaType h BJiaac- 

HOCTH B03Ayxa. 

j, 2 — 10 h 15°, BjiamHOCTb Hn>Ke 75%; 3 — 5°, BjiaamocTb 92%. no och aScijHce— hhcjio BbnKHBiHHX 
ocoSeii (b %), no ocn opAHHaT — cyTKH. 

30BaHHH 6e3 HOBpejKAeHHH KOKOHOB HeBC3MO?KHO H HOBTOMy TepMHH «CTa,n,HH 
KyKOJiKH» ,n,jia 6 jiox HaAO chhtbtb ycjioBHBiM. Ilpn HaGjiio^eHHH 3a BBiamBae- 
MOCTBIO H ^JIHTeJIBHOCTBIO pa3BHTHH OCo6eH B KOKOHBX yHHTBIBajIOCB He TOJIBKO 
BJIHHHHe TeMHepaTypBI H BJia>KHOCTH, HO H yCJIOBHH pa3BHTHH JIHHHHOK ,0,0 06- 
pa30BaHHa KOKOHa. Brime 6 bijio noKa3aHo, hto oKyKJieHHe bo3mo>kho b onpe- 
AejieHHBix npeAejiax TeMnepaTypBi h bjibh^hocth. rtoJiyaemiBie npn btom ko- 
kohbi ocTaBajincB b Tex me ycjioBHax, h 3a hhmh npoAOJmajiocB HafijiioAeHHe 
AO BBIXOJl,a B3pOCJIBIX 6jIOX. IIpH KpaHHHX 3HaaeHHHX TeMHepaTypBI H BJia?K- 
HOCTH JIHHHHKH 6BICTPO HOTHGaJIH H KOKOHOB He 3aBHBajIH. B CBH3H C 3THM 

napajuiejiBHo c npo^ojia^aiomeHca nepBOH cepnen ohbitob, CTaBHjiHCB ohbitbi 
BTO pOH CepHH — C KOKOHBMH, HOJiyaeHHBIMH OT JIHHHHOK, pa3BHBaBHEHXCa 
AO OKyKJieHHH HpH TeMHepaType 25° H OHTHMajIBHOH BJia>KHOCTH. 

Pa3BHTHe KyKOJIOK B npejl,ejiax HCHBITaHHBIX yCJIOBHH B03M02KH0 HpH TeM- 
nepaTypax ot 5 ao 30° h othochtojibhoh BjiaamocTH B03Ayxa ot 60 ao 90%. 
TpaHHi^Bi TeMnepaTyp, npnroAHBix am 3aBepmeHHa KyKOjioaHoro pa3BHTHa, 
TaK >Ke KaK h a jia jihhhhok c noBBimeHHeM BjiaamocTH pacmnpaioTca. 
B nepBOH cepnn ohbitob npn bjib>khocth ot 70 ao 74% HMaro BBijiynjiaioTca 
tojibko npn 15 h 20°. IIoBBimeHHe Bjiaamocra ao 79% no3BOJiaeT 3aKOHHHTB 
pa3BHrae TaKJKe n npn 25°. yBejraaeHHe BjiaamocTH ao 84% A^JiaeT 
bo3mo>khbim BBniynjieHHe HMaro h npn 30°, a npn AaJiBHeKmeM noBBmienHH 
(ao 85 — 90%) KyKOJiKH pa3BHBaioTca npn TeMnepaTypax ot 10 ao 30°. Bo BTopon 

CepHH OHBITOB C KOKOHBMH, HOJiyaeHHBIMH B OHTHMajIBHBIX yCJIOBHHX, HeGoJIB- 
moe hhcjio HMaro BBijiynjiaJiocB npn BjiaamocTH Hna^e 70% h TeMnepaType 
ot 15 ao 25° h BjiaamocTH ot 75 ao 90% h TeMnepaType 5° (pne 1, e ). 

HanSojiBmee hhcjio HMaro BBijiynjiaeTca npn 15 — 30° h oTHocHTejiBHOH 
BJiaa^HOCTH B03Ayxa OT 80 AO 90%. H3 eAHHHHHBIX KOKOHOB, o6pa30BaBIHHXCa 
npn Bjiaa^HOCTH 70—74% h TeMnepaType 15° h bjibjkhocth 75 — 79% h TeM¬ 
nepaType 25°, HMaro BBijiynjiaioTca hojihoctbio. 


2 3Aecb h HiDKe TepMHH ««0KyKjieHHe»» HAeHTnaeH TepMHHy «3aBHBKa kokohob». 
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T a 6 ji h n; a 3 

BjiHaHKe rnrpoTepMiwecKHx ycjiOBHH aa pasBmne kykojiok Ct. terrs 


TeMne- 
paTypa 
(b °C) 

OTHOCHTeJIb- 
Haa Bjra>K- 
HOCTb B03- 

Ayxa (b %) 

JlHHHHKH pa3BHBaJIHCb AO OKyKJie- 
HHH B yKa3aHHbIX yCJIOBHHX 

(cepna I) 

JlHHHHKH pa3BHBaJIHCb AO OKyKJieHHH npn 
OnTHMaJIbHbIX yCJIOBHHX 

(25° H RH 80-90%) (cepna II) 

HHCJIO 

KOKOHOB 

AJIHTeJIbHOCTb 
pa3BHTHH 
b cyTKax 

M + m 

npopeHT 

BbixoAa 

Gjiox 

HHCJIO 

KOKOHOB 

AJIHTeJIbHOCTb 
pa3BHTHH 
b cyTKax 

M ± m 

npopeHT BbixoAa 
6jiox 

5 

75—79 

X 



150 

75.2+1.66 

3.33 


85-90 

X 



90 

79.0+1.00 

3.33 

10 

75-79 

X 



150 

42.6+0.87 

38.0 


85—90 

79 

37.9+1.08 

61.0 

150 

38.9+0.66 

63.0 


60—69 

X 



90 

16.8+0.3 

21.0 


70—74 

3 


100 


— 

— 

15 

75—79 

37 

22.3+0.54 

75.0 

150 

18.3+0.22 

67.0 


80—84 

203 

20.3+0.22 

78.0 


— 

— 


85—90 

136 

22.6+0.28 

91.0 

150 

18.5+0.16 

95.0 


60—69 

X 



150 

11.4+0.16 

29.0 


70—74 

3 

21 

33.3 


— 

— 

20 

75—79 

87 

16.0+0.15 

77.0 

150 

11.9+0.12 

77.0 


80—84 

154 

12.3+0.17 

90.9 


— 

— 


85—90 

281 

12.1+0.21 

96.0 

240 

11.7+0.07 

91.7 


60—69 


— 

— 

150 

8.0+0.15 

22.0 


70—74 

X 




— 

— 

25 

75-79 

2 

7 

100 

150 

9.0+0.15 

79.0 


80—84 

38 

11.5+0.11 

76.3 


— 

— 


85—90 

465 

10.4+0.05 

98.7 


— 

— 


70—74 


— 

— 

150 

6.8+0.21 

8.6 








(bli jiy n kbit i nee h 

30 







CaMKH HOKH3- 








HecnocoOnbi) 


75—79 

X 



150 

7.4+0.11 

34.6 


80—84 

53 

11.3+0.29 

66.0 


— 

— 


85—90 

204 

8.1+0.13 

51.4 



— 


IIpHMe'iaHHe. npoaepK — OTcyTCTBue HafrniOAeHHH; X — rutfenb Ha CTa^HH jihhhhkh. 

T a 6 ji h ii ( a 4 


npoAOJDKHTejiLBOCTL pa3 BHTHH kvkojiok (caMiipB h caMOK) Ct. teres 
B 3aBHCHMOCTH OT rHrpOTepMHAeCKHX yCJIOBHH 


TeMne- 
paTypa 
(B °C) 

OTHOCHTejibHaa 
BJiaTKHOCTb B03AyXa 
(B %) 

HhCJIO pa3BHBIHHXCH 
CaMAOB H caMOK 

JJjiHTeJibHOCTb pa; 

caMAbi M ± m 

3BHTHH (B CyTKax) 

caMKH M i m 

10 

85—90 

9 (39) 

44.8+1.25 

36.3+1.17 

15 

75—79 

17 (11) 

23.1+0.64 

21.1+0.87 


85—90 

61 (66) 

24.6+0.32 

20.7+0.29 

20 

85—90 

116 (152) 

14.5+0.10 

12.6+0.05 

25 

85—90 

30 (50) 

10.3+0.22 

9.9+0.14 


92 

108 (154) 

10.5+0.11 

9.4+0.06 

30 

92 

11 (67) 

9.9+0.16 

9.2+0.07 


^JIHTeJIBHOCTL pa3BHTHH KyKOJIOK yBeJIHHHBaeTCH C nOHHJKeHHeM TeMne- 

paTypH (Ta6ji. 3). Ilpn °CHH>KeHHH BJianmocTH B03,n;yxa 3aMeTHoro yBejiHHeHHH 
cpoKOB pa3BHTHH He HaSjnoAaeTCH. CaMKH, Kan n y HeKOToptix ftpyrnx bh^ob 
6jiox, pa3BHBaiOTCH SHCTpee caMijOB, npnneM c noHHJKeHneM TeMnepaTypu: 
pa3ptiB b cponax BHJiynjieHHH Tex n Apyrnx yBejiHHHBaeTCH. Ilpn 30 n 25° 
nepBLie c&mupl h caMKH BHJiynjmiOTCH hohth o^HOBpeMeHHO. Ilpn 20 n 15° 
caMD;H HanHHaiOT BHJiynjiHTBCH Ha ABoe C y X0K no3H«e caMOK, a nocjie^Hne 
caMn;H blixo^ht nocjie OKOHnaHHH BHJiynjieHHH caMOK. Ilpn 10° nepBHe caMKH 
hohbjihiotch Ha^25-e cyTKH, a nepBHe caMijH — Ha 39-e cyrKH c MOMeHTa 3a- 
BHBKH KOKOHOB (Ta6jl. 4). ^HCJIO BHJiynHBHIHXCH CaMHjOB, KaK HpaBHJIO, 
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HeMHoro MeHtine nncjia caMOK, a npn Kpanmix TeMnepaTypax (10 n 30°) 3Ta 
pa3HHii;a B03pacTaeT b 4—6 pa3. Mojkho npe,n;nojio}KHTL, bto kykojikh caMpoB 
6ojiee no^BepjKeHLi ftencTBHio HefijiaronpHHTHLix ycjiobhh, Be m hykojikh 
CaMOK. 

Pa3BHTne ot ji h b h h k h o HMaro. Oco6emio HarjiH,u;HO 
BJIHHHHe rnrpOTepMHBeCKHX yCJIOBHH Ha ftJIHTeJILHOCTL pa3BHTHH H BLI>KHBae- 
moctb Ct. teres npoHBJineTCH npn cyMMnpoBaHHH ftaHHLix no JiHHHHKaM h ko- 
KOHaM H3 nepBOH cepHH ontiTOB (Ta6ji. 5). nojiynemiLie pe3yjiBTaTLi em,e pa3 
noftHepKHBaiOT 3aBHCHM0CTB npHro^HLix ^jih pa3BHTHH TeMnepaTyp ot BJia>K- 
HOCTH H ftaiOT B03M02KH0CTL 6oJiee BeTKO Onpe^eJIHTL OnTHMaJIBHLie yCJIOBHH 
fljin npeHMarHHajiLHBix CTa^HH 3 thx 6jiox. 

T a 6 ji h u, a 5 


JljiHTejibHOCTb pa3BHTHH (b cyTKax) ii BbDbiraaeMOCTb (b %) Ct. teres 
OT JIHBHHKH flO HMaTO B BaBHCHMOCTH OT TH PpOTCpMHHC'C KIIX yCJIOBHH 



OTHocuTejibHan Bjia>KHOCTb B03jxyxa (b %) 


60-69 

70-74 

75-79 

80- 

-84 

85-90 

TeMne- 











paTypa 








BbITKH- 



(B °C) 


Bbi?KHBae- 


Bbi?KHBae- 


Bbi>KHBae- 




BbKKHBae- 


CyTKH 

MOCTb 

CyTKH 

MOCTb 

CyTKH 

MOCTb 

CyTKH 

MOCTb 

CyTKH 

MOCTb 



(B %) 


(B %) 


(b %) 


(B %) 


(B %) 

5 

10 

— 

— 

— 

— 

— 

— 

83 

55 

84 

32 

15 

— 

— 

46 

3 

45 

19 

40 

59 

39 

85 

20 

— 

— 

40 

3 

29 

53 

24 

78 

24 

92 

25 

— 

— 

— 

— 

30 

3.3 

28 

32 

20 

92 

30 

— 

— 

— 

— 

— 

— 

20 

39 

17 
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npHMenaHHe. Tnpe — pa3BHTHH HeT. 


Ilpn blicokoh BJia>KHOCTH 85 — 90% h TeMnepaType 20 h 25° Ha6jno,n;a- 

IOTCH C>KaTLie CpOKH MeTaM0p<|)03a H BLICOKaa BLHKHBaeMOCTB. Ilpn 15° H TOH >Ke 
BJia?KHOCTH BLI>KHBaeMOCTB OCTaeTCH BLICOKOH, HO CpOK pa3BHTHH yBeJIHBH- 
BaeTca Ha 15 cyTOK; npn 30° yMeHLinaeTCH cpoK pa3BHTHH, ho o#HOBpeMemio 
noHH>KaeTCH BLi>KHBaeMOCTL (,n;o 44%). TaKHM o6pa30M, ohthmbjilhlimh ycjio- 
BHHMH ftJIH pa3BHTHH JIHBHHOK H OCo6eH B KOKOHaX MOJKHO CBHTaTL TeMnepa- 

Typy 20—25° npn othochtcjilhoh BJia>KHOCTH B03,n;yxa 85—90%. 

IIpOBepKa ^OCTOBepHOCTH HOJiyBeHHLIX p e 3 y JI L- 
T a T OB. ^JIH npOBepKH ftOCTOBepHOCTH BJIHHHHH TeMnepaTypLI H BJia>KHOCTH 
Ha CpOK pa3BHTHH H BLIJKHBaeMOCTL HHI];, JIHBHHOK H KyKOJIOK 6 lIJI HCnOJIL- 
30BaH TaK Ha3LiBaeMLiH ajiropHTM HeHTca b MO,n;H(|)HKaii;HH, npe^JioHveHHOH 

Ty^oM (Good, 1958). G stoh pejiLio H3 Ta6ji. 2 h 3 6lijih H3BJieBeHLi /jaHHLie, 

no KOTOpLIM MOJKHO 6lIJIO COCTaBHTL nOJIHLie (|)aKTOpHLie CXeMLI. J^OCTOBepHOCTL 
paccBHTaHHLix no yKa3aHHOMy MeTO^y a^eKTOB npoBepnJiacL rpa<|)HHecKH 
no MeTO,n;y ,H,3HHejia (Daniel, 1959). Bn# nojiynemiLix 1/2- HopMajiLHLix rpa- 
$hkob noKa3aH Ha pncyHKax (pnc. 3, 4). Ilpn pacneTax o6jiacTL H3MeHeHHH 
,n;Byx H3yBaeMLix (JaKTopoB (TeMnepaTypLI h BJianmocTn) 6mia cynjecTBemio 
y>ne, BeM b hcxo^hom 3KcnepnMeHTe b pejioM. IlosTOMy mo>kho paccBHTLiBaTL 
Ha to, bto 3$$eKTLi, flocTOBepHLie b MeHLineM HHTepBajie 3HaBeHHH (rpa^aipm) 
KajK^oro H3 $aKTopoB, 0Ka>nyTCH TeM 6ojiee ,n;ocTOBepHLiMH b 6ojiee innpoKOM 
HHTepBajie H3MeHeHHH 3THX $aKTOpOB. 

Ha nepBOM 1/2-HopMajiLHOM rpa<|)HKe (pnc. 3) bh^ho, bto Ha cpoK pa3BH- 
thh Bcex Tpex H3yBeHHLix CTa^HH Han6ojiee otbotjihbo BJiHHJia TeMnepaTypa 
(<|)aKTop x ± ), KOTopaa OKa3ajiacL npaKTHBecKH e^HHCTBeHHLiM $aKTopoM, 
BJIHHK)m,HM Ha CpOK pa3BHTHH KyKOJIOK H HHI];. Ha npOftOJIJKHTeJILHOCTL pa3- 
BHTHH JIHBHHOK 3aMeTHOe BJIHHHHe OK&3LIBaJia H BJia?KHOCTL (pHC. 1, 6 ] 3, 6 ). 

Cjie^yeT otmcthtl, bto 6liji o6Hapy>KeH TaK>Ke kb a,n;paTHBHLin 3$$eKT bjihh- 
hhh TeMnepaTypLI Ha cpoK pa3BHTHH hhh; h jihbhhok. 9to yKa3LiBaeT Ha ftocTO- 
BepHyiO HeJIHHeHHOCTL H3ynaeMOH 3aBHCHMOCTH , T. e. Ha B03MO>KHOe H8JIHBHe 
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HeKOTopon onTHMajibHOH TeMnepaTypti, npn KOTopon cpoK pa3BHTHH mhhh- 
MajieH. 

^TO KacaeTCH BLDKHBaeMOCTH Ha Bcex H3yHeHHLIX CTa^HHX pa3BHTHH, TO 
j\jm hhh; He y^ajiocb o6Hapy?KHTb 3HaHHMLix 3$$eKTOB (Ha cooTBeTCTByion^eM 


a 



2 4 6 8 10 12 n 16 1.0 2.0 3.0 4.0 


Pnc. 3. CpoK pa3BHTHH aim; (a), jih^hhok (6) n KyKOjioK w"<b 3aBHCHiviocTH ot rnrpoTepMn- 

HeCKHX yCJIOBHH. 

x t — TeMnepaTypa, x 2 — BjianmocTb, — ycjiobhb pa3BHTJM jihhhhok ao OKyKJieHnn. IIo och aScijauo — 
paHr 9(J)(i)eKTa, no och opAHHaT — aOcojnoTHan BejiHHHHa. 

Pnc. 4. BH>KHBaeMOCTB hhh; ( a ), jihhhhok (6) h KyKOJiOK {&) b 3aBHCHMOCTH ot rnrpoTepMH- 

HeCKHX yCJIOBHH. 

x t — TeMnepaTypa, x 2 — BiranmocTb. 

OcTajibHbie o6o3HaneHHn Tanne me, nan Ha pnc. 3. 


rpa$HKe HeT TOHeK, 3aMeTHO OTKJIOHHIOmHXCH OT npHMOH). J]|jIH BLDKHBae¬ 
MOCTH JIHHHHOK 6 lIJI o6Hapy>KeH OTHeTJIHBLIH 3$$eKT BJIHHHHH BJia^KHOCTH ( X 2 ), 

a rjm blijkhb aeMocTH KyKOjioK HanSojiee cyn^ecTBeHHOH 0Ka3ajiacb TeMnepa¬ 
Typa, Tor^a nan BjiHHHne BjianoiocTH Slijio MeHee 3HaHHTejiLHLiM, xoth 
H BHOJIHe^OCTOBepHLIM (pnc. 4). OTMeTHM eme, HTO ftJIH KyKOJIOK B npHHHTOH 
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cxeMe o6pa6oTKH AamiBix ynnTBiBajiocB n BJinnime TpeTtero $aKTopa (^ 3 ), 
B KaneCTBe KOTOporO 6lIJIH B3HTBI yCJIOBHH pa3BHTHH JIHHHHOK AO o6pa30BaHHH 
KOKOHa. 3(|)(|)eKT 3Toro (j)aKTopa 0Ka3ajiCH oneHB cjiaStiM n 6ojiee hjih MeHee 
OTneTJiHBO BHAejiHjiCH tojibko no OTHomeHHio k cpoKy pa3BHTHH. BjiHHHHe ero 
Ha BLDKHBaeMOCTB KyKOJIOK 
HeAOCTOBepHO. 

^JIHTeJIBHOCTB 2KH3- 

h e h h o r o AHKJia n n o- 
poroBLie t e m n e p a t y- 
p li. onpeAejieHHH a«™~ 

TeJILHOCTH Bcero >KH3HeHHOrO 
HjHKJia Ct. teres ot Hnn;a ao 
HM aro k nojiyneHHLiM a^hbim 
AJIH JIHHHHOK H KyKOJIOK 6 bIJIH 
npnSaBJieHBi cpeAHHe cpoKH 
pa3BHTHH hhd; npn Tex >Ke TeM- 
nepaTypax n BJianmocTn. Ilpn 
3TOM COOTHOmeHHe CpOKOB 
pa3BHTHH B 3aBHCHMOCTH OT 
TeMnepaTypBi He H3MeHHjiocb 
(Ta6ji. 6). 

MnHHMajiBHaH npoAOJi>KHTejiBHOCTB pa3BHTHH HMejia MecTO npn 30 n 
25°. Ilpn CHH>KeHHH TeMnepaTypBi A-MTejiBHOCTB pa3BHTnn yBejinnnBajiacB. 
Ilpn 10° cpoK pa3BHTHH b ABa pa3a SojiBine, ne m npn 15° n 3HannTejiBHO nume 

BBI>KHBaeMOCTB. IIpH 5° JIHHIB B HeKOTOpBIX OHBITaX HaSjIIOAaeTCH BBIJiyHJie- 
HHe eAHHHHHBIX JIHHHHOK. TaKHM o6pa30M, HOpOT pa3BHTHH 3THX 6jIOX AOJI- 


T a 6 ji h a a 6 


JT-JiHiejiBiiocTb H?TT3HeHnoro AHKJia Ct. teres 
b saBHCHMOCTii ot TeMnepaT}^ BI 
npn BJia>ivHOCTH B03jiyxa 85—90% 


TeMne¬ 
paTypa 
(b °G) 

CpoK pa3BHTHH ot napa ao HMaro (B CyTKax) 

MHHHMaJIb- 

HblH 

MaKCHMaAb- 

HblH 

epeAHHH 

10 

76 

124 

96 

15 

36 

66 

48 

20 

24 

41 

28 

25 

19 

31 

23 

30 

18 

27 

20 




Cxopocmb pa36umurtJ6 X) 


Pnc. 5. fljIHTejIBHOCTB pa3BHTHH HHIj; (2), JIHnHHOK (2) H KyKOJIOK (3) B 3aBHCHMOCTH OT 

TeMnepaTypBi. 

no och aOcuncc — AJiHTejibHOCTb pa3BHTHH (b cyTKax), no och opAHHaT — TeMnepaTypa. 

Pnc. 6. CKOpOCTB pa3BHTHH HHIi; (2), JIH^HHOK ( 2 ), KyKOJIOK (3) H nopOT pa3BHTHH HHIi; (2), 

jihhhhok (5) h KyKOJIOK ( 6 ). 

no och aOcpncc — TeMnepaTypa (b °G), no och opAHHaT — cnopocTb pa3BHTHH (b %). 


>KeH HaxoAHTBcn rAe-TO okojio 5°. 3KcnepnMeHTajiBHBiM nyTeM onpeAejinTB 
nopor TpyAHO. B cbh3h c bthm mbi npHMeHHjin rjih. 9toh n;ejiH ajireSpannecKnn 
n rpacJjHnecKHH chocoSbi (Ko>KaHHHKOB, 1961) n onpeAejinjin nopor TaK >Ke, 
KaK rjih. Ct. orientalis Wagn. (iOpreHCOH, Tenjmx, 1971). J^jih Ct. teres 
mbi Spann TeMnepaTypy, npn KOTopon 6 jioxh pa3BHBajincB mcajighho (10°) 
n TeMnepaTypy, npn KOTopon pa3BHTne 3aKaHHHBajiocB b KpaTnanmnn cpoK 
(25 — 30°). B 3tom cnynae pacneTHBin nopor pa3BHTnn rjih. hhij cocTaBnji 
3.3°, RJIH. JIHHHHOK — 6.2° H RJ1H. KyKOJIOK — 4.6°. 
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Ilpn BLrmcjieHHH nopora rpa^nnecKHM chocoSom, Ha ocHOBaHnn aKcnepn- 
MeHTaJIBHLIX flaHHBIX O Cpe^Hen ^JIHTeJILHOCTH pa3BHTHH HHIi;, JIHHHHOK H oco- 
6en b KOKOHax, mli hoctpohjih rpa<|)HKH (pnc. 5, 6). J\jin hhu; nopor pa3BHTHH 
OKa3ajiCH paBHHM npnMepHO 3°, ,o;jih jihhhhok — 6° n ^jih kykojiok — 5°. 
TaKHM o6pa30M, 3HaneHHH ,n;jiH TepMnnecKoro nopora pa3BHTnn pa3JinnHLix 
CTa^nn 6jiox, nojiyneHHLie TpeMn nyTHMH, pa3JinnaiOTCH He3HawrejiBHO. 

SAKJIIOHEHHE 

B npnpo^e npenMarHHajitHLie CTa^nn Ct. teres oSHapyjKHBajra c Hanajia 
pa3MHO>KeHHH! BeCHOH H ,0,0 OKOHHaHHH erO OCeHBIO. HtO KacaeTCH CaMLIX xo- 
jio^hlix Mecnii;eB c ^enaSpn no MapT (TeMnepaTypa ot 0 ao 10°), aBTopti npe,n;- 
nojiaraiOT, hto npenMarnHajibHLix CTa^nn b bto BpeMn HeT (Kocmhhckhh h ,np., 
1970). 

ycnenmoe 9M6pnoHajiBHoe pa3BHTne Ct. teres b jiaGopaTopHBix ycjioBnnx 
bo3mo;kho npn TeMnepaTypax ot 10° n BLime b mnpoKnx npe^ejiax BjianoiocTH. 
Ilpn 5° BBiJiynjimon^necn H3 nnn; jihhhhkh npn BjianmocTH B03^yxa Hnn^e 74% 
rnGHyT b nepBLie me cyran, ho npn BjianmocTH BLime 90% chocoGhbi bbdkh- 
BaTB, He oKyKjiHBancB GojiBme MecHita. Ecjih b btot nepno^; TeMnepaTypa no- 
BBICHTCH, MOJKHO Hpe^HOJIOJKHTB, HTO e^HHHHHBie JIHHHHKH CHOCoGhBI 
BBDKHTB H 3aBHTB KOKOHBI, HO HpH yCJIOBHH COXpaHeHHH BBICOKOH BJia>KHOCTH. 
Oco6h b KOKOHax, o6pa30BaBmnecH H3 jihhhhok, pa3BHBaBmHxcn b Gjiaro- 
HpHHTHBIXyCJIOBHHX,TaKH^eCHOCo6HBI pa3BHBaTBCH flO HMarO B ftOBOJIBHO IHH- 
Pokhx npe,n;ejiax TeMnepaTypBi n bjib^khocth. TaKHM o6pa30M, nojiyneHHBie 
BKcnepnMeHTajiBHBie ,n;aHHBie corjiacyiOTcn n ^ohojihhiot Ha6jno,n;eHHH o cpo- 
Kax noHBjieHHH npeHMarHHajiBHBix CTa,n;HH bthx 6jiox, nojiyneHHBie pa3HBiMH 
aBTopaMH b npnpo^e. 
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THE EFFECT OF TEMPERATURE AND RELATIVE AIR HUMIDITY ON THE 
PREIMAGINAL DEVELOPMENT OF THE FLEA CTENOPHTHALMUS TERES 

(SIPHONAPTERA) 

I. A. JURGENSON, V. N. MAKSIMOV 
SOMMARY 

The duration of the development and survival of preimaginal stages of fleas at a tem¬ 
perature of 5 to 30° and relative humidity of 60 to 90% was studied. Minimal average 
duration of the development and the highest survival rate at all stages were registered 
at a temperature of 20 to 25° and humidity of 85 to 90%. Under these conditions the 
whole cycle from egg to imago lasts on an average 23 days. The threshold of the develop¬ 
ment for different stages falls within the limits of 3 to 6°. The duration of the development 
of all stages was distinctly affected by temperature while the duration of larval develop¬ 
ment was affected as well by humidity. The survival of larvae was found to be affected by 
humidity while the survival of individuals in cocoons was considerably affected by tem¬ 
perature. 



